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A B S T R A C T
Purpose: This study aims to study death records mentioning epilepsy, epileptic seizures and/or status
epilepticus, in order to survey the population demographics and associated medical conditions, making
it possible to outline the patient’s proﬁle.
Methods: A qualitative analysis was performed on the data gathered from death certiﬁcates from the
Curitiba county records ranging from 1998 to 2007 bracket, in which epilepsy, seizure and/or status
epilepticus were mentioned as the basic, intermediate, immediate or associated cause of death.
Results: Epilepsy was mentioned on 621 death cases in this 10-year-period. The deaths were mainly of
male individuals (57.3%), Caucasian (71.6%), single (48.6%) and aged between 20 and 60 years (51.8%).
Most of those who died were hospitalized patients (62.5%) and in 64.3% of the reported deaths, the
patient receivedmedical care during the event that led to his/her death. Epilepsy itself was considered to
be the cause of death in 44%, followed by status epilepticus (9.7%). The most common intermediary and
immediate causes were pulmonary infections (11.1%) and cardiac arrest (19.2%), respectively
Discussion: Hospitalized younger Caucasian males with epilepsy were the most common cases in this
10-year-period survey. Pulmonary infections were a common ﬁnding, but other aspects such as previous
trauma, cerebrovascular disease or neoplasm were eventual associated factors. Public health and
medical preventative measures can be planned based on the results of this study.
 2011 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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Epilepsy is the most prevalent neurological condition in the
world. In Brazil its prevalence is estimated at around 2%, which
means that over 3,000,000 Brazilians might have epilepsy.1
It is estimated that the mortality rate of epileptics is two to
three times higher than that of the population at large, matched by
age and gender.2–8
Despite the high prevalence of epilepsy, few epidemiological
studies have been conducted with the purpose of describing the
proﬁle of this segment of the population. Identifying and
monitoring those who are at risk for an epilepsy-related death
can help develop accurate forms of interventions and public
policies intended to reduce the mortality rate among epileptics.* Corresponding author at: Instituto de Neurologia de Curitiba, Rua Jeremias
Maciel Perreto, 300, 81210-310 Curitiba, Brazil. Tel.: +55 41 3028 8580;
fax: +55 41 3028 8580.
E-mail address: pkowacs@gmail.com (P.A. Kowacs).
1059-1311/$ – see front matter  2011 British Epilepsy Association. Published by Else
doi:10.1016/j.seizure.2011.01.012Therefore, this survey aims to determine the relevance of epilepsy,
epileptic seizures and status epilepticus as the cause of death in
Curitiba, Brazil.
2. Methods
An analysis was made of the death certiﬁcates in Curitiba,
Brazil, from 1998 to 2007 that stated epilepsy (ICD – G40), status
epilepticus (ICD – G41) or unspeciﬁc seizures (ICD – R56.8) as a
basic, intermediate or immediate cause of death or even as a
related cause of death.9
These conditions are usually met by the inclusion of the
international code of diseases (ICD-10). The interpretation of data
concerning these parameters follows the standard form of ﬁlling
out death certiﬁcates, stating separately the basic cause of death,
causes resulting from the basic cause and the immediate cause of
death.
The variables of interest that were submitted to descriptive
analysis were gender, age, level of education, marital status, year
and location of death, presence ofmedical assistance, and the basic,vier Ltd. All rights reserved.
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medical conditions related to epilepsy, status epilepticus or
unspeciﬁc seizures will not be detailed nor analyzed in this paper.
3. Results
3.1. General aspects
During the 10 years study period, there were 94,478 deaths
reported in Curitiba. Epileptic seizures, status epilepticus and/or
epilepsywere the cause of 621 deaths, corresponding to 0.7% of the
total number of deaths, thus, the year of 2007 presented the
highest number of cases – 101/621 (16.3%) (Fig. 1).
The death of epileptics between 40 and 50 years age bracket
was more frequent (16.4%), with 51.8% of the deaths occurring
among people between 20 and 60 years of age. Deaths of
individuals under the age of ten accounted for 11.9% of the
sample. There were three deaths of women in the pregnancy–
puerperal period, corresponding to 1.1% of the total number of
women’s deaths.
In this study, 57.3% of those who died were male, 71.6% were
Caucasian and 48.6% were single. In terms of educational level,
19.5% were illiterate, 13.5% had 4–7 years of schooling, 12.9% had
1–3 years of schooling and in 43% of the death certiﬁcates this
information was left blank or ﬁlled in incorrectly.
Most deaths occurred in hospitals (62.5%), while 29.3% occurred
at home and 5% in other clinical establishments. As for medical
assistance, 64.3% of the patients received medical care for the
disease that led them to death, 50.6% underwent ancillary
investigation, 15.6% were submitted to necropsy and 4.5% had
surgery. In 73.1% of the cases, necropsy was not performed, which
suggests that these cases were less likely to be related to SUDEP.
Nevertheless, 11.3% of the causa mortis on the death certiﬁcates
were ﬁlled in as unknown or incorrectly.
3.2. Causes of death
As for the basic cause of death, 44% of the death certiﬁcates
reported epilepsy as the basic cause, followed by status epilepticus
(9.7%). The most commonly reported intermediate causes were:
pulmonary infections and aspiration pneumonia (11.1% and 6.9%,
respectively), unspeciﬁed seizures (10.8%) and status epilepticus
(7.9%). As for the immediate cause of death, respiratory or cardiac
arrests were predominant (19.2%) along with respiratory failure
(18.4%). Generally, there were pulmonary infections prior to death,
either as a basic, intermediate or immediate cause or associated
with death in 16.1% of cases; status epilepticus in 21.7%;
cerebrovascular disease in 11.1%; external causes in 5%; asphyxia
in 2.1%; and cranial trauma in 1.6%.[()TD$FIG]Fig. 1. Number of epilepsy-related deaths per year.4. Discussion
Upon diagnosis, epilepsy is often considered a benign condition,
with a relatively low mortality rate.6 Despite of that, there is
current evidence that patients with epilepsy are two to three times
more at risk of sudden death as compared to other people in the
same age group.2–8
4.1. Who is at risk?
Our study showed a predominance of males (57.3%), in
accordance with previous evidence.6,10–12 According to some
authors, this may occur due to epilepsy being more prevalent
among males, especially when related to trauma and to the fact
that women may tend to adhere to medical treatment more than
men.10 This study revealed that the highest death rates (51.8%)
occurred among individuals between 20 and 60 years of age. This
information contrasts with current available literature, which
states that epilepsy sufferers are more at risk between the ages of
0 and40, a group that usually has a lowermortality rate among the
population at large.6 In our study, the deaths of patients under the
age of 10 were also a signiﬁcant part of the sample (11.9%). A
retrospective study conducted in Rochester revealed a relative
risk reduction of unexpected death from epilepsy as a person
becomes older.2 The discrepancy between the age of our sample
and the current available literature perhaps could be the reﬂection
of the time in which the former studies were conducted, over two
decades ago. Since then, there has been a signiﬁcant improvement
in the public health care and in the distribution of free
antiepileptic medication to the patients in Curitiba. This study
also found that death among singles and Caucasians was more
likely to occur. The Caucasians represent 77.4% of the population
in Curitiba, according to the 2000 census, justifying why
Caucasians’ mortality rate is predominant in our study.13 As for
marital status, a possible explanation for the higher death rate
among single people probably reﬂects the fewer weddings and
permanent unions among epileptics than the population at
large.14–16
How promptly epilepsy is diagnosed, the type of epileptic
seizure, the treatment with antiepileptic drugs and the severity of
epilepsy are considered relevant when it comes to the risk of
death,2,4,6,8,12,17 but they were not included and will not be
discussed in this article.
4.2. Decrease in the cases of epilepsy-related death over the years
It is believed that the reduction of the mortality rate associated
with epilepsy is due to the wider availability of antiepileptic drugs
and increased knowledge of the disease.10 Nevertheless, this
information is not in agreementwith our statistical analysis, which
revealed a ﬂuctuating mortality rate over the 10-year-period of
this study (Fig. 1); this may be related either to a higher survival
rate of peoplewith chronic diseases resulting in a higher number of
seizures or to the failure and/or insufﬁcient supply of medication
for the affected population.18 Other relevant factor is the hardship
that specialists encounter dealing with patients who frequently
lack knowledge regarding to their medical condition. Not only are
the patients misinformed, but also some doctors and the
population at large.19 In addition to the impairments above, the
percentage of peoplewho die in Brazil andwhose death certiﬁcates
show that the existence of medical assistance is either unknown or
not informed represents (33.56%).This concerning matter has been
already documented by Ferreira and Silva.10 In this study, 9% of the
death certiﬁcates showed that therewas nomedical assistance and
in 26.7% this information was either unknown or had not been
ﬁlled in.
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Studies focused on the mortality of people with epilepsy can be
based on hospital data. Chronic patients who are possibly
refractory should be selected, with their external validity
compromised. Studies can also be based on population data that
ismorewide ranging. However, studies based on death certiﬁcates,
like this one, require caution when it comes to interpreting their
results since epilepsy is still an underreported medical condition.
Despite of that, information from death certiﬁcates is reliable.
The three most frequently found causes of death in our study
were: status epilepticus, pulmonary infections and cerebrovascular
disease, which are treatable and can be prevented. The implemen-
tation of standard public policies concerning these etiologies would
possibly help reduce epilepsy-related mortality rates in the future.
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